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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To reduce 
weight while maintaining strength, to suppress 
machining cost and furthermore to allow the 
cross section in the face width direction of a 
rack tooth to be formed in curved shape. 
SOLUTION: This rack shaft is provided with a 
tube member 17; arbors 18, 19 having outer 
diameters almost equal to the inner diameter of 
the tube member 17; and plane parts or curved 
face parts formed at the side faces of the arbors 
18, 19. In the state of the arbors 1 8, 1 9 being 
inserted in the tube member 17, deformation 
processing is applied to portions corresponding 
to the plane parts or curved face parts of the 
arbors 18, 19 out of the outer peripheral surface 
of the tube member 17 to form rack teeth 15, 16. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The rack shall characterized by having had tube material, the arbor which has 
the almost same outer diameter as the bore of tube material, and the flat-surface section 
or the curved-surface section formed in the side of an arbor, having performed plastic 
working to the portion corresponding to the flat-surface section or the curved-surface 
section of an arbor among the peripheral faces of tube material where an arbor is 
inserted into tube material, and forming a rack gear tooth. 

[Claim 2] The rack shaft according to claim 1 characterized by forming the flat-surface 
section or the curved-surfa ce section in the side of this arbor where the ends of an arbor 
are left. 

[Claim 3] The rack shaft according to claim 1 or 2 characterized by having formed the 
flat-surface section in the side of one arbor, and forming the curved-surface section in 
the side of the arbor of another side while inserting the arbor of a couple in tube 
material. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 

[0002] This invention relaxes to the rack shaft used for electric power- steering 
equipment etc. 

[Description of the Prior Art] The schematic diagram of electric power-steering 
equipment is shown in drawmg„7 . As shown in this drawing 7 , the input shaft 3 was 
coordinated with the steering wheel 1 through the intermediate shaft 2 grade, and the 
pinion 4 is provided in this input shaft 3. On the other hand, the rack 7 is formed in the 
rack shaft 6 which made ends coordinate Wheels 5a and 5b. And the pinion 4 of the 
above-mentioned input shaft 3 is engaged on this rack 7. 

[0003] Furthermore, the rack 8 is further formed in a part different from the above- 
mentioned rack 7 at the rack shaft 6. And on this rack 8, the pinion 1 1 prepared in the 
output shaft 10 of a reducer 9 is engaged. The output of electrical-motor M is made to 
tell the above-mentioned reducer 9. And Controller C controls the output of the above- 
mentioned electric-al-moior M based on the instructions from a torque sensor 12 or the 
vehicle speed sensor 13. Therefore, electrical-motor M drives according to steering 
torque or the vehicle speed, the output will be told to a rack 8 from the pinion 1 1 of an 
output shaft 10 through a reducer 9, and the assistant force will be given. 
[0004] The rack shaft 6 is concretely shown in drawing 8 among the above-mentioned 
electric power-steering equipment. The rack gear tooth 15 is formed in the side of the 
rack shaft 6 which consists of a bar 14 by shaving processing. These rack gear tooth 15 
constitutes the rack 7 for engaging the pinion 4 of the above-mentioned input shaft 3. 
Similarly, the rack gear tooth 16 is further formed in a part different from the above- 
mentioned rack 7 on the side of this rack shaft 6 by shaving processing. These rack gear 
tooth 1 6 constitutes the rack 8 for engaging the pinion 1 1 of the above-mentioned 
output shaft 10. 

[0005] In addition, if the input shaft 3 coordinated with a steering wheel 1 depending on 
the configuration of the gear case which is not illustrated and the output shaft 10 
coordinated with electrical-motor M are located in a line in parallel, it may be hard 
coming to contain these input shafts 3 and an output shaft 10 in a gear case. Then, in 
what is shown in drawing. 8 , the phase was shifted to the circumferencial direction of 
the rack shaft 6, and the above-mentioned rack 7 and the rack 8 are arranged to it. Thus, 
if the phase of racks 7 and 8 is shifted, the angle of the shaft orientations of an input 
shaft 3 and the shaft orientations of an output shaft 10 can be shifted, and the receipt 
nature to the gear case of these input shafts 3 or an output shaft 10 may be raised. 



[0006] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
conventional example, since the rack gear teeth 15 and 16 are deleted and it fabricates 
by processing, a bar 14 will have to be used and the weight of the rack shaft 6 will 
surely increase. Moreover, the processing cost will start in deleting the rack gear teeth 
15 and 16 and fabricating by processing. Furthermore, when carrying out shaving 
processing, as shown in drawing 9 , a linear fake colander is not obtained for the cross 
section of the face- width direction of the rack gear teeth 15 and 16 from the problem of 
the processability. However, if the cross section of the face-width direction of the rack 
gear teeth 15 and 16 is linear, the angle of the shaft orientations of an input shaft 3 or 
the shaft orientations of an output shaft 10 engaged to it will be decided uniquely. 
[0007] And when forming two racks 7 and 8 like the above-mentioned conventional 
example and the rack gear teeth 1 5 and 1 6 of these racks 7 and 8 are linear, the phase 
shift of a rack 7 and 8 the v ery thing will opt for a gap of the angle of the shaft 
orientations of an input shaft 3 and the shaft orientations of an output shaft 10 which are 
engaged to them. Therefore, a margin will not be able to be given to the phase shift 
design of racks 7 and 8, but precision of each rack gear tooth 15 and shaving processing 
of 16 will have to be made high, and processing cost will start further. The purpose of 
this invention is holding down processing cost and offering further the rack shaft which 
also made it possible to make the cross section of the face-width direction of a rack gear 
tooth in curve while attaining lightweight-ization, maintaining intensity. 
[0008] 

[Means for Solving the Problem] This invention relates to a rack shaft, is equipped with 
tube material, the arbor which has the almost same outer diameter as the bore of tube 
material, and the flat-surface section or the curved-surface section formed in the side of 
an arbor, is in the state which inserted the arbor into tube material, performs plastic 
working to the portion corresponding to the flat-surface section or the curved- surface 
section of an arbor among the peripheral faces of tube material, and has the feature at 
the point in_which the rack gear tooth was formed. 

[0009] In the 1st invention, the 2nd invention is in the state which left the ends of an 
arbor, and has the feature at the point which formed the flat-surface section or the 
curved-surface section in the side of this arbor. 

[0010] According to the 3rd invention, in invention of the 1st and 2, while inserting the 
arbor of a couple in tube mat erial, it has the feature at the point which formed the flat- 
surface section in the side of one arbor, and formed the curved-surface section in the 
side of the arbor of another side. 
[0011] 

[Embodiments of the Invention] One example of the rack shaft of this invention is 
shown in drawing 1 -6. As shown in drawing 1 , not the bar 14 but the tube material 17 
is used for constituting the rack shaft 6 like the above-mentioned conventional example. 
On the other hand, as shown in drawmg._2 , while preparing the arbors 1 8 and 19 of a 
couple, the outer diameter of these arbors 18 and 19 is made almost the same as the bore 
of the above-mentioned tube material 17. Moreover, the length of these arbors 18 and 
1 9 is lengthened from the length of the racks 7 and 8 which should be formed in the 
rack shaft 6, respectively. 

[0012] Where the ends are left, crevices 20 and 21 are formed in the side of the above- 
mentioned arbors 18 and 19. And it is made to correspond to the length of the racks 7 



and 8 which should form the length of these crevices 20 and 21 in the rack shaft 6, 
respectively. Furthermore, crevice 20 base of one arbor 18 is processed into the plane as 
shown in drawing.3 . in addition, this crevice 20 base constitutes the flat-surface section 
as used in the field of this invention. Moreover, crevice 21 base of the arbor 19 of 
another side is processed in the shape of [ loose ] a curved surface, as shown in drawing 
4 . In addition, this crevice 21 base constitutes the curved-surface section as used in the 
field of this invention. 

[0013] The arbors 1 8 and 19 of the couple performed above are inserted into the tube 
material 17, and these arbors 1 S and 19 are located in the suitable part in the tube 
material 17, respectively. In this state, as shown in drawing 3 and 4, while the peripheral 
face of arbors 18 and 19 sticks to the inner skin of the tube material 17, space will be 
formed in the portion in which crevices 20 and 21 were formed. 
[0014] And when forming racks 7 and 8, it is in the state which inserted the above- 
mentioned arbors 1 8 and 19, and plastic working is performed to the portion 
^ corresponding to the crevices 20 and 2 1 of arbors 18 and 1 9 among the peripheral faces 

' of the tube material 17. Specifically, press working of sheet metal is performed to the 

peripheral face of the tube material 1 7, or forging is performed. If plastic working is 
performed, while the tube material 17 deforms plastically according to the force at the 
time of the processing according to the crevices 20 and 21 of arbors 18 and 19, as 
shown in drawin g 5 and 6, the rack gear teeth 1 5 and 16 will be formed in the peripheral 
face of this tube material 1 7. 

[0015] Thus, if the rack gear teeth 1 5 and 16 are formed in the peripheral face of the 
tube material 17, the inner skin of the tube material 17 will be in the state where it stuck 
to the crevice 20 of arbors 18 and 19, and no less than 21 bases. And as shown in 
drawing.5 , when crevice 20 base is made superficial, the cross section of the face-width 
direction of the rack gear tooth 1 5 can be formed linearly. Moreover, as shown in 
drawi ng 6 , when crevice 21 base is made in curved surface, the cross section of the 
face-width direction of the rack gear tooth 16 can be formed in curve. 
[0016] In addition, if the rack gear teeth 15 and 16 are formed in the peripheral face of 
the tube material 1 7 ? as shown in .drawing;.! , the both ends of arbors 18 and 19 will be 
in the state where it was caught in the step 22 formed in the inner skin of the tube 
material 17. Therefore, shaft-orientations movement of these arbors 18 and 19 can be 
regulated, and the tube material 17 and arbors 18 and 19 can be made to unify 
completely. 

[001 7] According to the example described above, since not the bar 14 but the tube 
material 17 is used, lighivvetght-ization of the rack shaft 6 can be attained. And since it 
has left arbors 1 8 and 1 9 to the rack 7 and eight portions on which especially the 
external force acts in in the tube material 17, although lightweight-ization is attained as 
mentioned above, the intensity as a rack shaft 6 is fully maintainable. Moreover, since 
what is necessary is just to form the rack gear teeth 15 and 16 by plastic working, if 
compared with shaving processing, it will become possible to hold down processing 
cost. 

[0018] Furthermore, if crevice 21 base of an arbor IS is made in curved surface as 
shown in drawing 6 , the cross section of the face-width direction of the rack gear tooth 
1 6 can be made in curve. And if the cross section of the face- width direction of the rack 
gear tooth 16 is in curve, it will become possible to decide freely the angle of the shaft 
orientations of the output shaft 1 0 engaged to it by the tangential direction of the rack 



gear tooth 16 of the curvilinear configuration. 

[0019] Therefore, a margin can be given to the gap design to shift the phase of racks 7 
and 8, even when forming two racks 7 and 8 like the above-mentioned example if one 
of the racks 7, the rack gear tooth 1 5 of 8, or 1 6 is formed in curve. 
[0020] If the above-mentioned example explains, the angle of the shaft orientations of 
the input shaft 3 engaged for the rack gear tooth 15 which is linear will be decided 
uniquely. However, the angle of the shaft orientations of the output shaft 10 engaged for 
the rack gear tooth 16 which is in curve can be freely decided by the tangential direction 
of the rack gear tooth 16 of the curvilinear configuration as mentioned above. Therefore, 
apart from the phase shift of a rack 7 and 8 the very thing, a gap of the angle of the shaft 
orientations of an input shaft 3 and the shaft orientations of an output shaft 10 can be 
adjusted by adjusting the angle of the shaft orientations of an output shaft 10. And a 
margin can be given to t he phase shift design of a rack 7 and 8 the very thing if a gap of 
the angle of the shaft orientations of both the shafts 3 and 10 can be adjusted. Therefore, 
so high to processing of the rack gear teeth 15 and 16 of these racks 7 and 8 a precision 
becomes possible [ it no longer being required and holding down processing cost ]. 
[0021] 

[Effect of the Invention] According to the 1st invention, since tube material is used, 
lightweight-ization of a rack shaft can be attained. And since it has left the arbor to the 
rack portion on which especially the external force acts in in tube material, although 
lightweight-ization is attained as mentioned above, the intensity as a rack shaft is fully 
maintainable. Moreover, since what is necessary is just to form a rack gear tooth by 
plastic working, if compared with shaving processing, it will become possible to hold 
down processing cost. Furthermore, if the curved-surface section is formed in the arbor, 
the cross section of the face-width direction of a rack gear tooth can be made in curve. 
And if the cross section of the face-width direction of a rack gear tooth is in curve, it 
will become possible to decide freely the angle of the shaft orientations of the pinion 
engaged to it by the tangential direction of the rack gear tooth of the curvilinear 
configuration. 

[0022] According to the 2nd invention, if a rack gear tooth is formed in the peripheral 
face of tube material, the both ends of an arbor will be in the state where it was caught 
in the step formed in the inner skin of tube material. Therefore, shaft-orientations 
movement of an arbor can be regulated and tube material and an arbor can be made to 
unify completely. 

[0023] According to the 3rd invention, when forming the rack of a couple, a gap of an 
angle with the shall orientations of the pinion engaged apart from the phase shift of 
these racks itself on the shaft orientations of a pinion and the rack of another side which 
are engaged on one rack can be adjusted. And a margin can be given to the phase shift 
design of the rack of a couple itself if a gap of the angle of the shaft orientations of the 
pinion engaged on each rack can be adjusted. Therefore, so high to processing of the 
rack gear tooth of the rack of these couples a precision becomes possible [ it no longer 
being required and holding down processing cost ]. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the rack shaft 6 of one example of this 
invention. 

[Drawing 2 ] It is the perspective diagram showing arbors 18 and 19. 

[Drawing 3] It is the cross section showing the state where the arbor 18 was inserted 

into the tube material 1 7. 

L&awing_4} It is the cross section showing the state where the arbor 19 was inserted 
into the tube material 17. 

[Drawin g 5] It is the cross section showing the state where performed plastic working 
from the state shown in drawing,,^ , and the rack gear tooth 15 was formed. 
[Drawing 6] It is the cross section showing the state where performed plastic working 
from the state shown in drawing , and the rack gear tooth 16 was formed. 
[Drawin g 7] It is the schematic diagram showing electric power-steering equipment. 
[ Drawing 8] It is the cross section showing the rack shaft 6 of the conventional example, 
ffiiawing..?]. It is the cross section of the rack shaft 6 of the conventional example. 
[Description of Notations] 
6 Rack Shaft 
Rack 

4 1 1 Pinion 

15 16 Rack gear tooth 

17 Tube Material 

18 19 Arbor 
20 21 Crevice 
22 Step 



[Translation done ] 



O9)0*B»Wrt' (JP) 02) & J|fJ 5^ & $g (A) <H)*ttfflK£M** 

^F^2000 - 247244 
(P2000 -247244A) 
(43)&Bfl H ¥i&12*F 9 £12 B (2000. 9. 12) 

FT T-?n-r(##) 
B 6 2 D 3/12 5 0 3 Z 

B 2 1 C 37/15 



(sointci. 7 m®mn 

B 6 2 D 3/12 5 0 3 

B 2 1 C 37/15 





ftmm 1 -48483 


(71)BlgA 


000000929 










(22) oiBi a 


¥mi*£ 2 £25 0 (1999. 2. 25) 




SOfC«*g|£^lirr2TS4#lHf ife^JLg 
















A# M» 








SCsCflSgEgfcftW 2-4-1 Ut^ff g-fe 
















100076163 











(54) [mmo&m 7 b 



(57) [58K»] 

CUM] SiLKfc «B* LStf«i5>»ff:£ia* k «, ic, 
WIS. 19 OTffigfl£> £ v ^liflBifflfcttJi&rs SMJ-fc: 



.00 



(2) 0 0 0-247244 ( P 2 0 0 0 - 2 4058 



& V *(i ft® p|3(:*f JCd - ^" h a^-ft ( llsSttSnX irr M L T . 7 

[If 3 ] *-:rwc— s t 

[00 0 1] 

[0002] £«jfcHjKi, M^W-XfT'J >"7'I£B 
^fcffiffiSrt.* 7 y 7 i- ^ 7 hfeiW-r* . 

[flaws*] @7cii. msp<v-x^r o >^mm 

sM 1 (ct4. 4»ra>-\-7 h 2^^fCA^W3 & 

6fc«. 7v7 7£ffMLT^&. ^LT. JbfEA7J$fi 
3 <5Dfc'-^->-4 * . 

[00 0 3] 7^yt7N6Cll ±IE5 y 

L"C. ^7 77 8 tc« . «u&«R 9 tfOtfJTjf* 1 0 tcgfttt 

?c LX . 3yhD-7Cil Y)V9-^V^r\ 2*?W&*. 
>V1 3^^0fB^-CSo'^T. iiami&^-^Mcoai 

S'* h ^tH?-* ixS c: t tz% & . 

[0004] mscti, is&w&w-xttv >'7H 

a *> . 777i/t7h6 5?*% #W 1 4 

T77;tl 5«U^I>. >Til.^7-y7#l 5C 

i^t. ±llA-ftm3<r>V~*>4 

^7-y ^7 5rfi|fi!tLT^?., I«J IT- < , I«77?y^7 

•y?mi etcj.o-t. ±iaaj^fii o^t^yi i*- 

*^M4itftt07 y 7 8 SrtHfiJc LT V >S . 
[00 0 5] EISL=S:v^'^'7--X<7)ff^^ £ fco 
Ti4. XfT'J -)V 1 t3»»-r4A^«l3 fc s 



^ili^ASWS^ai.tJWl 0 5r^'-¥7--X|*i(cJR 
*rt L tc < < & £> & , -5- Cl T\ I8t:^fi (Ot 
{4, ±127 -v 7 7 <h 7 -y 7 8 £: £ . 7 y 7 >■ -r 7 I- 6 <7; 
Flffl-ftmizimZ-fh I XWM L"0>4 . ;^J:^:5 
•y 7 7. S <7>££1§£-r LT-fe Wf . A7JI4 3 nmtifo 
t Hi* W 1 0 <7>*fcfrtfl t <?5 jUKSri* A>i->I t tfX *- , i 

[0006] 

77?«15, 1 6*H!!0JnXTlSJEH-4ii:*' 
^y^7h6«lI*5A>$^Li'). iJt. 7-y^# 

15, i 6*rWi|0JnXT-Wf -ecoflnxnx 

<5DSllXtt<0|SUH*»^. H9iC^fJ;ot s f^y^t^j 
15.16 <0*e»-|*r<Offlfffif*lttl8Wt:-frr 4 5r i^r 
^„ 7>y^ffifl5. 1 60*flS*|6l<35BlrS3&« 

ffffc^^oTV^i: . ^tcA^^-ti:SA^?i3 0 
W^lSl^ajTlW 1 0O*ft^<7)«S* v — se^t-^^ix 

[0007] % LX x ±l£^*^JOi; 5 £ 2 0^7 ••/ 9 
7, 8?r^-rS.^-. ;il<i7777, 8^)7 77t 
15.16 immm^-y tt^t. 4> (C5&»A^ 
-ti:-|.A7Jfft3(7)f*7J|6li:tfci73Wl OWMJjftt&ft&n 
Wis 7 77 7. 8a#K0fiHa^r<itJ:-3T«W>4> 
itTL4?Ci:t^rS. %coti#>. 7777, 80fiffi 

15.1 6<0W9JPX«0««*i«V^tf5i: L^rftiili^ 
^>:5:<^0. ^^tcJnXrjxh^*^-5TL^ 3 , 

IC, jDXrJXhS-jrp^.. 7-y7#<7)*1@^ 
iOBfHSftiSWCf «> - i: t^Tffii: L?t7 7 7y J r7h 

[0008] 

[i)RH^»Sl-r«.^:«><7>#a] i<7)fSBB(i. 77?W 

vAmm^zMmi-^wzmmax^mLx , 

[0 0 09 ] m2c7)^QJ(4. ^liO^BJtCJi^T. ^ 

[oo i o] ms^m^zxmt. mi. 2^1^ 

[0011] 



•'(3) 0 0 0- 247244 ( P 2 0 0 0 - 2 4058 



i fifflemmomm ] m i — e t . :«»77^y 

, ^7_b£|#&^>£>£\' "lEEi^WK^'tcflM* 1 4i 
^^S^^^^^^^V^ , — 02tc^irf 
«fcp£. 8. 1 9 SrltSfii-r^tfc i> <c . £ 

JiSmSI* IS. 19 <Z)*H££ . ±ie^i-V"W 1 7 <7)|*| 
S^ierRtteLTWg,. £*14>;B»18. 19 
<?>ft£2:. 77^^7h6CMf^77;7, 8 
<JDS $ «t 0 ^ix-t-^« < LT ^ & . 
C0012] ±I£^ 18, 1 9<0f!Htzii. -e<7)M^ 

L^«ffit1Hiai 2 0. 21*«UU^4. -C L 
T. iiT.^>iag|I2 0. 2 1«I$J. 77?y+7h6 

i^S. $£>t~. — JjCD&m 1 SC0tHI^2 OJKraSr. 133 

ffi#tfWB»l 9iOGfl^2 lJSEar. 04 t^-f J: o £. 
Sg^&ffiffifttCjDXLT^I). =flr*5. CODflg|52 lj£ 

[0013] ±IB(7) J; 3 fc: L -fe— WOSW IS. 1 9 £ 

f-^-7W l 7 rt<Oia«J^ISf0ft:^^mffiB$-fr* o 
icOttSR-CJi, 33. 4 fciji-fJ: 3 fcr. fW«17 
<^l*ifflHtC©» 18.1 9W$fjaBjWif*-$-& t fc t 
£. MSI52 0. 2 lSr^iSLn:SHi-tc«ffiia*qgBE$<i 

[0014]fLT. 7-y7 7. 8«Mnt§{i. 
±ffi&»18. 1 9£#AL*sRSRt\ fW«17 
^hJira«d*>. S»l 8. 1 9<7)EJgiI2 0. 2 1(^ 

1 7^^ffit7°lxXjaXS:i6feL^ l 9. SSfiJlHSrttL 

T. f-a-T^J 1 7?WS»1 8. 1 9<7)Dflg|52 0 . 2 1 
tZ&ttX&mZ&LKcifi^ 05.6 fcjjcf J: o C, 
Ze^-A-ftt 1 7C0^fflffifc:9 v 1 5 . 16 #J0 

[00 15] CKJDcfcatcL-Cf-j.-yWl 7<OWSffiJw 
7v>f 15. 16»Un<t,fa-7Ml7 
tfOl*JJf|ffi{i. 1 8 . 1 9<7)IHg|I2 0. 2 1i£Mtk 
tS3tfLfc#!Bfc$:«. LT. ESfcijrfJ: St. DflSE 

2 0 JSBS SrTBSWfc: Lfc%&« . 5v?tl5 C0#its^ 
fa^ffi£itt»»C^J&^* ifc. 06 

■y 7# 1 6oi^^m«BrBi*ifts«K:jBjR-*-4 i t a* 

T"#&. 

[ 0 0 1 6 ] $:*$, f-a— 7*» 1 7<D*WSffifc:5 y 
15. 1 6&^fi!tf ilt:*tJ:^t. ^1 

s. 1 9om^^'. ^-rm 7ort«istc»j«$ 



£ , -T-A- 7'W 17i S# IS. 19i Sr5fe£tc*wjis 

[0017] &JJ^t:^mizMi^ ffHut* 
< . 1 7 SrflWB-f 4«9T\ 7 -y ? y^7b6 

^is. 19 ^^^t. ±ia<7) j; 5 ictea 

fL£III Ooot, 7 -y )yt7 N 6 i: l/t 

tats-*-* *3t. SttJiii-c^v^fti 

5. 1 6&m®.-?tii$ x^cot, moMnzit^^i. 

[0018] iec^f ipt. iswi scorn 

HE 2 1 JESSrMa&ty;: LTfcWf . 7 y 1 60tl 

ii(c^-^t>-ti-4ai^)fai o^fa^-(B]<7^g$r. ^co^ 

[0019] Lfc#oT. ±IS^Jf4^JOJ: 3C2o«7 

7&S^{i8C07v^#l 5$>S^ii 1 6*ftlge^tCfl? 
fiKLTfcfttf. 7-y^7. SiOfiffiSr-rfbLTtt^^ 

[0020] ±3Bmmvmtttui. m.mmz^^x 

oTV^7 y7ftl 6{C*^^-t>ti:«.tfi7U$4l OtfOlfe^- 

r«i^jK(i. w&co j; a t=. %<nmmRmcr>? ■•/ 7® 1 

T. 7 7/7. 8a*Ofii«<iO-r*t4:i4SiJfc:, ttSTJWl 

o<o«t»-i*i<^9ffi*aHSf A2i*H3*me-i*i 

k ffi* W 1 0 <7)mjj I*] fc eyftlSWfti i i: ** 

T# 4 . LT. 3.10 <F>mJj$]CDM go-Til*- 
HS-T-SxI t^T^iltf. 7-y^7. 8 a*<0fiHB<0-f 
ixlSIt{C^arfif/t-li:i>^i:^T'#.|>. Lfc^T. i 
;h.4>7-y?7. 8£?)77?il5. 1 6 c7)JaXC $ {i 
Sv^ffSii^S<^ix^r<^ , y . Jnxr37.h£fflU&c:h 

[002 1] 

■^4<0T. 7^5/t7 hO@fi-ft;Sr04C:k^T-# 

•T* 7 ••/ ^OT*. ±IB<7)J; o 

IcSgSftSrlHOook , 777y't7hi:Lti7)^ 
+7>«mtSi>«^S. 4Jt. HttJnXT'7 -y ? 
ftSr^fiSc-^ixtSi^cOT-. M'JOJDXtcib^ixtt'. jDXu 
7.hSrP^§c:i;*«rSgfc?ir4. ^fftcttffiffi 
*J»*L.t*JWf. 7-y7#c7)Sli^Oii®S:ttSaa<J 
fc:-f*ifc3VT*&. LT. 7 -y ^®<?5#1l^-(6]i7)Bli 



■(4) 0 0 0- 247244 ( P 2 0 0 0 - 2 405S 



[0023] S53*>SHIIfc: Xtiii. —ftcr,? . y 7 
—75<r> ^ -y ? izfr&-&hit& b°— ^- ><Dm%m t \ttfj<n 
ifmrth Z t & , * LT. #^ •/ ? 

e - ycomir^i^mco-m^mmi- & z t &x- 
[Era^fsw^taaj!] 

[ 111 ] i <0HHHO— Uttffll^) 7 7^y^7N6^t 

\M2 ] 1 s . 19 zfF-rmfflSreibh. 
[mi ] 



[H3] ^jL-rm TF^t^l 8*ttALfeKB* 

^-riflrraii -<:••& 

[as ] m3iz^ifc#m.frt>mm\\x*:miX7v? 
[He ] 04 iz^itzimfr^mmnjizmiT ? y ? 

&, 

[US ] fe&McOy y ?y+7l>6 $^f-Br®HT'S> 
4. 

[ H 9 ] ^.*M<7) 7'y?y+7h6 50B1rffiHT^> S . 
[??^)MBH] 

6 7'/?i' j r7h 

7 :/ ? 

4.11 b^Tfy 
15.16 7"/7w 

1 7 f-i-T^f 
18.19 

20. 21 mm 

2 2 S3P 

[112] [13] 




